We report on experimental progress toward scaling our recent 60-entangledqumode experiment [1] to thousands of qumodes in the quantum optical frequency comb. We present a model which predicts that 3,200 entangled modes can be achieved.
. The dispersion effect of the OPO. The OPO pump has a fixed frequency and very narrow linewidth, the green vertical line indicates half of the pump frequency. With dispersion, the resonant modes (drawn in solid line) of the OPO are not equally spaced by a constant free spectral range. Dashed red lines indicate the average frequency of the resonant mode pairs (drawn in red, also indicated by arrows). As the frequency difference between the pairs increases from (a) to (c), the overlap between the average frequency and the pump decreases, eventually, the resonant mode pairs will not be the PDC modes, whose frequency sum must be equal to the pump frequency. This is equivalent to that the PDC generated pair will not be enhanced by the OPO cavity when the frequency difference between the two modes of a PDC generated pair is large. This effect limits the total number of entangled modes to 3,200. 
